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Abstract: The flowering aerial parts of Alchemilla vulgaris (Rosaceae) are 
frequently used in the phytotherapy of some gynaecological, gastrointestinal and 
oral diseases. This study was performed in order to evaluate the quality of some 
Romanian commercial medicinal teas containing Alchemillae herba, by 
determining of polyphenols composition, as well as the antioxidant potential. The 
phenols contents (total polyphenols, tannins, flavonoids, caffeic acid derivatives) 
were spectrophotometrically determined. The antioxidant activity assessed by the 
DPPH test indicated that only one sample (Av3) showed antiradical action, in 
accordance with the total polyphenolic content (77.75±0.82 mg GAE/g vegetable 
product). The high tannins concentration (41-59 mg GAE/g vegetable product) is 
important for the astringent and antihemorrhagic action of the products. TLC 
analysis showed the presence of important phytoconstituents, such as hyperoside, 
isoquercitrin and caffeic acid. The quantitative differences between the 
polyphenols content of the three tested products may be due to the conditions under 
which the raw material was harvested and stored. These could influence the quality 
of the medicinal product, that’s why the analytical control is important. 
 




Alchemilla vulgaris L. (Lady's mantle, lion’s foot, Rosaceae family) 
is a perennial herbaceous plant with small, yellow-green flowers, 
widespread throughout Europe, especially in the mountain meadows (Sârbu 
et al., 2013; Tasic-Kostov et al., 2019). From ancient times the plant 
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product has been used for its diuretic, emenagogue, astringent, healing 
effects and these properties retains today (Ghedira et al., 2012; Tadic et al., 
2020).  
In the spontaneous flora of Romania, about 28 species of Alchemilla 
(A. vulgaris, A. xanthochlora, A. mollis, A. monticola, A. glabra, A. 
flabelata etc.) grow in the mountainous region, on meadows, forest edges. 
In the 1970s, Petcu et al. (1979) investigated the effect of a Romanian 
preparation named "Fluid extract of Alchemilla vulgaris" (with 5.8% 
tannins, 2.2% flavonoid glycosides) on 341 girls on excessive menstrual 
flow, with good results that recommended it in some gynecological 
disorders such as: dysmenorrhea, algomenorrhea, metrorrhagia, 
menorrhagia (Petcu et al., 1979). In terms of chemical composition, 
published studies have shown that the flowering aerial parts of A. vulgaris 
are rich in tannins (ellagitannins: agrimoniin, laevigatin F, pedunculagin), 
phenolcarboxylic acids (ellagic, gallic, caffeic acids), flavonoids (quercetin, 
kaempferol, rutin, quercetin 3-glucuronide, avicularin, tiliroside etc.), as 
well as essential oil, phytosterols, etc. (Duckstein et al., 2012; Kaya et al., 
2012; Mandrone et al., 2018). The bioactive compounds possess anti-
inflammatory, wound-healing, astringent, antidiarrheal, antihemorrhagic, 
antiviral, antibacterial, antispastic, antioxidant, vasorelaxant properties 
(Boroja et al., 2018; Choi et al., 2018; Filippova et al., 2017; Krivokuća et 
al. 2015; Shrivastava et al., 2007, Takir et al., 2015).  
A. vulgaris is an important remedy in folk medicine, known 
especially for the beneficial effects in some gynecological and 
gastrointestinal diseases (Condrat et al., 2010; Petcu et al., 1979). Despite 
its use in our country, frequently conditioned in the form of medicinal teas, 
there are few scientific studies conducted on Alchemillae herba. Thus, a 
preliminary study was performed on three extracts obtained from aerial parts 









Materials and methods 
 
 Plant materials 
 The plant materials were represented by three samples (Av1, Av2 and 
Av3), purchased from Romanian commercial companies, in the form of 
medicinal teas (Fig. 1, Table 1).  
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Figure 1. Studied samples: 1=Av1, 2=Av2 and 3=Av3 
 
Table 1 









Lady's mantle  
commercial company 
no. 1 
aerial parts Av1 
commercial company 
no. 2 
aerial parts Av2 
commercial company 
no. 3 
aerial parts Av3 
 
 Samples preparation 
The vegetable materials were ground to a fine powder (300 μm) and 
then extracted at 60° C with 70% ethanol, for 30 min. The supernatants were 
recovered after centrifugation (Benedec et al., 2014; Toiu et al. 2011). 
 
 Chemicals and Apparatus 
Caffeic acid, gallic acid, chlorogenic acid, hyperoside, rutin, ethanol, 
aluminum chloride, sodium acetate, hydrochloric acid, sodium hydroxide, 
248 
 
sodium carbonate, sodium molybdate dihydrate, sodium nitrite, ethyl acetate, 
acetic acid, formic acid, NEU solution (1% methanol 
diphenylboryloxyethylamine), PEG solution (5% ethanol polyethylene 
glycol 4000), Folin-Ciocalteu reagent, Arnow reagent, DPPH· radical, silica 
TLC plates  were purchased from chemical companies: Roth, Sigma-Aldrich 
and Merck (Germany). All quantitative determinations were performed 
using a Jasco V-530 UV-vis spectrophotometer (Jasco International Co., 
Ltd., Tokyo, Japan). 
 
 Analyses of the extracts 
 Total polyphenols content (TPC) 
For the quantitative analysis of total polyphenols, a 
spectrophotometric method was used. The absorbance was determined at 
760 nm, after a prior color reaction of the polyphenols with the Folin-
Ciocâlteu reagent in an alkaline medium (sodium carbonate solution). Gallic 
acid was used as a standard for the preparation of a calibration curve (R
2
 = 
0.999) and the results were expressed as mg of gallic acid equivalent 
(GAE)/g dry vegetable product (Eur. Ph., 2014; Benedec et al. 2016). 
 
Tannins content 
 In order to quantify the tannins, an indirect spectrophotometric 
method was used, according to the FR X method, with some modifications 
(FR X, 1993). First, the total polyphenols were determined by using Folin-
Ciocalteu method. Secondly, the same extracts were treated with skin hide 
powder, and the tannin-protein insoluble complexes were removed by 
centrifugation for 20 min at 4500 rpm; the clear supernatant (non-adsorbed 
polyphenols solution) was treated with Folin-Ciocalteu reagent. The tannins 
content was calculated as a difference between total and non-tannin phenolic 
content. The results were expressed as mg gallic acid equivalent (GAE)/g 
dry plant material (Moldovan et al., 2019). 
 
 Flavonoids content 
The flavonoid contents were determined using the colorimetric 
method developed in FR X. The absorbance of the solution was measured at 
430 nm, after the complexation reaction between flavonoid and aluminum 
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chloride. Rutin was used as a standard for the preparation of the calibration 
curve (R
2
 = 0.999). All results were expressed as mg of rutin equivalents 
(RE)/g dry vegetable product (FR X, 1993; Benedec et al., 2014). 
 
 Caffeic acid derivatives content 
The analysis of the caffeic acid derivatives was performed by a 
spectrophotometric method, based on the color reaction of the 
phenylpropane compounds with hydrochloric acid (0.5 N), Arnow’s reagent 
and sodium hydroxide solution (1 N). Absorbance was measured at 500 nm. 
Caffeic acid derivatives content was expressed as caffeic acid equivalent 
(mg CAE/g dry vegetable product) and an equation derived from the caffeic 
acid calibration curve (R
2
 = 0.994) was used (FR X, 1993; Benedec et al., 
2014). 
 
 DPPH free radical scavenging activity 
 The antioxidant capacity of the extracts was determined by the 
spectrophotometrically method using DPPH radical solution (1g/L) in 
ethanol. Absorbance was measured at 517 nm after 30 minutes of incubation 
at 40˚C in the water bath. The antioxidant activity (AA) expresses the 
percentage of inhibition of DPPH radical; the values were obtained using 
the equation: SA(%) = (Acontrol–Aextract)/Acontrol x 100, where Acontrol is the 
absorbance of DPPH radical and methanol (containing all reagents except 
the sample) and Aextract is the absorbance of the mixture of DPPH radical 
and sample extract (Andriamadio et al., 2015; Benedec et al., 2017; 
Thaipong et al.,  2006). 
 
 Chromatographic analysis 
The identification of individual polyphenolic compounds in A. 
vulgaris extracts was performed using thin layer chromatography (TLC) 
system. The methanolic solutions of caffeic acid, chlorogenic acid, rutin, 
isoquercitrin and hyperoside were used as reference standards for the 
identification of compounds in the extracts, which was performed by 
comparing retention coefficients (Rf) and their colours. The mobile phase 
was: ethyl acetate: acetic acid: formic acid: water (100:11:11:26 (v/v). The 
plate was sprayed with the NEU (1% methanol diphenyl-
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boryloxyethylamine) and PEG (5% ethanol polyethylene glycol 4000) 
detection reagents. The plates were observed using an ultraviolet chamber 
under the UV light at λ=365 nm (FR X, 1993; Kaya et al., 2012). 
 
Statistical analysis  
The data were presented as the mean ± standard deviation (SD) using 
the Excel software package. The samples were analysed in triplicate. 
 
Results and discussion 
 
 Quantitative determinations 
 The phenolic contents (total polyphenols, tannins, flavonoids, caffeic 
acid derivatives) were determined spectrophotometrically and the results 
obtained are presented in table 2.  
 
Table 2 

















1.  Av1 61.12± 
0.45 
41.42±1.03 1.07±0.09 1.34±0.03 39.90±1.10 
2.  Av2 67.70±1.01 49.11±1.05 1.47±0.08 0.91±0.07 42.60±0.40 
3.  Av3 77.75±0.82 59.05±0.98 1.16±0.12 0.99±0.16 57.56±1.44 
Notes: Each value is the mean ± SD of three independent measurements; GAE: 
gallic acid equivalent; RE: rutin equivalent; CAE: caffeic acid equivalent; 
Antioxidant activity (AA). 
 
 The results of the total polyphenols quantitative analysis showed a 
higher content in the plant product purchased from the commercial company 
no. 3 (Av3 - 77.75 mg GAE/g vegetable product), while the other two 
samples showed lower contents. Regarding the Av3 sample, our results are 
similar to those obtained on samples of A. vulgaris from Serbia 
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(Vlaisavljević et al., 2019). In general, our values are lower than those 
obtained by other authors (Condrat et al., 2010; Hamid et al., 2017).  
 Regarding the tannins content, all samples showed high 
concentrations, and the richest was Av3 (59.05 mg GAE/g). Tannins are 
major phenolic compounds and this is important for the astringent and 
antihemorrhagic properties. Similar results were obtained for the species A. 
vulgaris by other Romanian authors (Tuka et al., 1977, 1979). Higher 
tannins values were obtained for A. vulgaris from Serbia (Boroja et al., 
2018; El-Hadidy et al., 2018). The differences could be determined by the 
extraction methods, different experimental protocols, plant materials from 
different geographical areas etc. 
 Tannins are astringent polyphenols found in plants that can bind and 
precipitate proteins, offering many benefits to human health. Thus, tannins 
are antihemorrhagic, reducing bleeding time, antioxidant, antimicrobial, 
anti-inflammatory, can promote the healing process of wounds etc. 
(Sieniawska, 2015; Dandjesso et al., 2012).  Due to the polyphenolic 
phytocomplex, and especially the high tannins content, A. herba 
preparations are recommended in various types of hemorrhages 
(gynecological, nasal), but also in inflammatory gastrointestinal and oral 
diseases, as well as for wound healing, because of its powerful antimicrobial 
and anti-inflammatory activities. This medicinal plant is known especially 
for its beneficial effect in regulating the menstrual cycle, in some menstrual 
problems or even in female infertility. (Condrat et al., 2010; Petcu et al., 
1979). 
 The total flavonoids content was estimated using the AlCl3 reagent. 
The amount of flavonoids expressed as rutin equivalents, ranged from 1.07 
to 1.47 mg RE/g dry vegetable product (Table 2). In this case, the highest 
amount of flavonoids was measured in the ethanolic extract of Av2 sample 
(1.47 mg RE/g dry vegetable product), while the other two extracts (Av1 and 
Av3) showed lower concentrations. Some previous research A. vulgaris 
showed higher flavonoids content values (Boroja et al., 2018; El-Hadidy et 
al., 2018). 
The content of caffeic acid derivatives in A. vulgaris extracts was 
determined using Arnow reagent and the results (Table 2) were expressed as 
caffeic acid equivalents (mg CAE / dry vegetable product). The 
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concentrations in phenolic acids decreased in the order: Av1 > Av3 > Av2. 
Regarding others studies reported in the literature, only one publication 
mentioned higher values of phenolic acids in A. vulgaris, compared to those 
obtained by us (Boroja et al., 2018). 
 In order to evaluate the antioxidant activity of the three A. vulgaris 
extracts, the DPPH test was used (Table 2). The total polyphenols content 
was related to the antioxidant activity, so that the Av3 extract, with a high 
content of total polyphenols (77.75 mg GAE/g dried plant material) showed 
the highest antioxidant activity (57.56%). The other two samples (Av1 and 
Av2) showed a weaker radical scavenging power. The obtained results are 
lower than those reported by other authors (Alnahdi et al. 2011).  
 
 Qualitative determinations  
Some flavonoids and phenolic acids from A. vulgaris extracts were 
identified using standard thin layer chromatography technique. On 
chromatograms, the flavonoids appeared as yellow-orange bands or spots, 
and the phenolic acids as blue spots. The compounds were identified by 
comparison with Rf values and colour characteristics of the standards (Table 
3). 
 
Table 3  
Rf values of standards and their colors on TLC (under the UV light) 
Standards Rf values Colour under UV 365 nm 
Rutin (R) 0.38 yellow-orange 
Hyperoside (H) 0.55 yellow-orange 
Isoquercitrin (I) 0.59 yellow-orange 
Chlorogenic acid (ChA) 0.56 blue 
Caffeic acid (CA) 0.96 blue 
 
 Thus, in the extracts of the three samples of A. vulgaris were 
identified: hyperoside (RfH = 0.55), isoquercitrin (RfI = 0.59) and caffeic 
acid (RfCA = 0.96). These results are similar to some information in the 
literature (Tuka et al., 1977). Rutin was not identified in the analysed 
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extracts, even if other authors reported the presence of rutin in some A. 





The polyphenolic compounds (total polyphenols, tannins, flavonoids, 
caffeic acid derivatives) and the antioxidant potential of three different 
commercial samples of Alchemilla vulgaris aerial parts were analysed. 
Comparative chemical analyses showed quantitative differences between the 
three extracts of A. vulgaris. All extracts showed moderate values of 
phenolic compounds concentrations (with tannins as major compounds) and 
a modest antioxidant potential, generally lower comparing with other 
reported data. These discordant results could be due to pre-harvest factors 
(genotype, pedo-climatic conditions, geographical origin, harvest time), as 
well as post-harvest parameters (drying, storage, method of extraction etc.). 
As the chemical composition of a medicinal plant, as well as its biological 
activity, can vary depending on different factors, it is very important to 
evaluate the quality of the medicinal product, the major condition for its 
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